ABSTRACT
INTRODUCTION
The Weibull distribution is used in a great variety of applications such as models for life (Weibull, 1951) , survival analysis (Berrettoni, 1964) , strength, and other properties of many products and materials. Mittnik and Reachev (1993) found that the two -parameter Weibull distribution might be an adequate statistical model for stock returns. In addition, it has been used as a model for diverse items such as ball bearings (Lieblein & Zelen, 1956) , vacuum tubes (Kao, 1959) , and electrical isolation (Nelson, 1972) .
The probability density function of the two-parameter Weibull distribution is given by The estimator follows a Gamma distribution with the probability density function
For the special case , the Weibull distribution is the exponential distribution. For , it is the Rayleigh distribution. For shape parameter values in the range
, the shape of the Weibull distribution is close to that of normal distribution, and for a large values of α , say , the shape of the Weibull distribution is close to that of the smallest extreme value distribution. 10 α ≥ Thompson (1968) suggested a shrinkage estimator for any parameter θ and showed that it is more efficient than any usual estimator when is in the vicinity of , a guess value of . The shrinkage factor is specified by the experimenter according to his belief in . The shrinkage procedure has been applied in numerous problems, including mean survival time in epidemiological studies (Harries & Shakarki, 1979) , forecasting of the money supply (Tso, 1990) , estimating mortality rates (Marshall, 1991) , and improved estimation in sample surveys (Wooff, 1985) .
Following Basu and Ebrahimi (1991) , the invariant form of the LINEX loss function for is defined as
The shape of this loss function is determined by the value of (the sign of reflects the direction of asymmetry, if overestimation is more (less) serious than the underestimation) and its magnitude reflects the degree of asymmetry. a' ' a' ' 0) (a 0 a < > Pandey et al. (1989) have considered some shrinkage testimator for the shape parameter of the Weibull distribution under the squared error loss function. Singh and Shukla (2000) , Montanari et al. (1997) , and Hisada and Arizino (2002) have considered the Weibull distribution in different contexts. Pandey and Upadhyay (1985) , Nigm (1989), and Dellaportas and Wright (1991) have considered predication problems in two-parameter Weibull distribution. Recently, Prakash and Singh (2008 b) have studied the properties of the Bayes' estimator of the lifetime parameters for two-parameter Weibull distribution. Zellner (1986) , Singh et al. (2002) , Ahmadi et al. Data Science Journal, Volume 7, 25 December 2008 (2005 , Singh (2006, 2008 a) , Singh et al. (2007) , and others have used the LINEX loss function in various estimation and prediction problems. This paper deals with the some shrinkage testimators for the scale parameter of the two -parameter Weibull distribution when a prior guess value of the scale parameter is available. Assuming the shape parameter is to be known, the relative efficiencies of the proposed testimators are studied with respect to improved estimator of . β u
A CLASS OF ESTIMATORS AND THEIR PROPERTIES
The proposed class of estimators for the unbiased estimator of the parameter is given by
, where is a constant.
(2.1) c
The invariant form of the LINEX loss for the class is
and the risk under the invariant form of the LINEX loss is
( 2.2)
The value of c = c 1 (say), which minimizes the can be obtained by solving the equation
for a given set of values for and as considered in later calculation.
The minimum risk estimator among the class is with the minimum risk under the invariant form of the LINEX loss
Following Thompson (1968) , the shrinkage estimator for is given by
(2.5)
The value of the shrinkage factor k = k 1 (say), which minimizes the risk of under the invariant form of the LINEX loss, may be obtained by solving the equation
The shrinkage estimator having minimum risk in the class is
with the minimum risk under the invariant form of LINEX loss
CONCLUSION
The relative bias for the improved shrinkage estimator is obtained as
This expression clearly shows that the relative bias is zero at 1 δ = and has a tendency of being negative for and positive for .
The relative efficiency for the shrinkage estimator with respect to the minimum class of estimators under the invariant form of the LINEX loss is defined as 1.00 δ = n n a' ' 1.00 δ <
THE SHRINKAGE TESTIMATORS AND THEIR PROPERTIES
We have seen that the shrinkage estimator has smaller risk than the estimator when a hypothetical value of the parameter is in the vicinity of the true value. This suggests that when for is given, the hypothesis against is carried out first and upon the acceptance of the , the shrinkage estimator is used as an estimator for otherwise as an estimator for . Thus the proposed shrinkage testimator for is given by 
Based upon this shrinkage factor , the shrinkage testimator is given by , it may possible that the value of the shrinkage factor is negative, so we make it positive. Adke et al. (1987) and Pandey et al. (1988) have considered this type of shrinkage factor.
As the value of also lies between zero and one, it may be a choice for the shrinkage factor. Based on this, the shrinkage testimator is defined as
The expressions of the relative biases and risk under the invariant form of the LINEX loss function for these shrinkage testimators are given as 
